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FOREWORD 


The  Defense  Logistios  Agency  is  required  by  Department  of  Defense 
Instruction  (DoDI)  4100.37,  Retention  and  Transfer  at  Material  Assets,  to 
develop  limits  on  the  Mount  of  stook  held  above  that  required  for  normal 
day-to-day  operations.  While  DoDI  4100.37  provides  for  several  categories 
of  stock,  the  one  studied  here  is  eooncmlo  retention  stook. 

This  analysis  determines  the  maximum  mnount  of  stook  for  vhioh  it  is  more 
economical  to  hold  the  stook  in  anticipation  of  same  future  demand  than  to 
dispose  of  the  stook  and  risk  having  to  reprooure  it  to  meet  future 
demand. 


The  results  of  the  analysis  indioate  that  the  current  limits  may  be 
high  for  those  items  vith  higher  unit  prices  and  too  low ytrsp  less 
expensive  items.  // 
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EXECUTIVE  SUMMARY 


The  Department  of  Defense  Inetruotion  (DoDI)  4 1 00 .37,  Retention  and 
Transfer  of  Materiel  Assets,  specifies  polioles  for  the  retention  and  transfer 
of  materiel  assets.  The  instruction  allows  for  the  stratification  of 
wholesale  stook  into  several  levels,  one  of  which  is  eooncoio  retention.  The 
eooncmio  retention  limit  specifies  the  mount  of  stook  that  should  be  retained 
to  meet  future  peaoetime  demand  for  purely  eoonomio  reasons.  The  Defense 
Logistios  Agency  currently  uses  an  average  limit  of  10  years  worth  of  stook 
measured  at  the  ourrent  demand  rate,  > 

This  analysis  uses  a  breakeven  equation  to  determine  the  maximum  mount 
of  stook  that  should  be  retained  for  eooncoio  reasons.  The  equation  balanoea 
the  two  alternatives  available:  (1)  to  inour  the  oost  to  hold  the  stook  until 
it  is  used  or  (2)  to  dispose  of  the  stook  and  take  the  ohanoe  that  it  nay  have 
to  be  reprooured  to  meet  a  future  dmand.  When  the  expeoted  oost  lnourred  to 
hold  the  stook  equals  the  expeoted  oost  to  dispose  and  reprooure,  the  eoonomio 

retention  limit  has  been  reaohed. 

- 

The  eoonomio  returns  limit  was  also  investigated.  The  same  analysis  is 
performed  for  the  returns  limit,  exoept  that  the  expeoted  oost  to  hold  is 
inoreased  by  the  oost  to  return  the  item  to  the  wholesale  depot.  ^ 

\ 

The  results  of  the  study  lndioate  retention/return  limits  are  dependent 
on  the  disposal  oost  and  returns  oost,  where  applicable.  The  analysis 
supports  setting  various  eoonomio  retention/returns  levels  based  upon  the  unit 
cost  of  an  item  and  the  expeoted  remaining  life  of  the  item.  The  study 
reoommends:  (1)  lower  retention  limits  for  those  items  with  higher  unit 
prices,  and  (2)  extended  limits  for  those  items  with  lower  unit  prices.  For 
less  expensive  itms  the  returns  limits  is  lower  than  the  retention  limit  due 
to  the  inclusion  of  the  oost  of  returning  an  item  in  the  holding  oost 
calculation. 

During  the  course  of  this  projeot  other  issues  affeoting  the 
retention/returns  policy  ware  surfaced.  These  inolude  special  provisions  for 
weapons  system  items  and  for  items  whioh  have  intermittent  demand  patterns. 
These  issues  were  beyond  the  aoope  of  this  study  but  should  be  oonaldered  for 
future  research. 


xi 


I. 


IHIBQfiUfillQM 


A.  Background  -  Department  of  Defense  Instruction  (DoDI)  4100.37, 
Retention  and  Transfer  of  Materiel  Assets!  1],  speoifies  policies  for  the 
retention  and  transfer  of  materiel  assets.  The  retention  policy  stratifies 
wholesale  assets  into  several  categories.  One  of  these  levels  is  for  eooncmic 
retention  stook.  The  Defense  Logistics  Agenoy  Manual  (DLAM)  4140.3,  Materiel 
Management  Manual! 2],  states  that  eoonomio  retention  stook  is  determined  by 
oomputlng  an  eoonomio  retention  limit  whioh  represents  the  maximun  level  of 
stook  that  oould  be  eoonomioally  justified  to  meet  future  peacetime  demands. 
Economic  retention  limits  are  commonly  referred  to  in  terms  of  years  or  years 
worth  of  stook.  This  terminology  aotually  indicates  a  quantity  of  stock 
determined  by  current  annual  demand  levels.  EL  A  currently  uses  an  average 
economic  retention  limit  of  10  years  worth  of  stook  at  current  demand  levels. 
This  limit  can  vary  by  commodity  or  by  Federal  Supply  Class  (FSC),  if 
appropriate.  The  current  limit  was  established  in  1982  in  response  to  DoDI 
4100.37. 


B.  Purpose.  The  DLA  Directorate  of  Supply  Operations  requested  the  ELA 
Operations  Researoh  and  Eoonomio  Analysis  Office  to  evaluate  DLA's 
implementation  of  the  DoD  Directive  and  to  propose  recommendations,  if 
necessary,  for  improving  retention  limits  for  ELA  wholesale  stooks. 

C.  Objective.  In  the  determination  of  an  eoonomio  retention  limit,  one 
is  given  two  options.  Stook  can  be  held  or  that  stool:  oan  be  disposed.  In 
order  to  decide  between  these  options,  one  must  know  the  oosts  associated  with 
holding  stock  or  disposing  of  it  and  reproouring  at  a  later  date,  if 
necessary.  Identification  of  relevant  costs  then  allows  one  to  determine  at 
what  stock  level  it  beocmes  more  eooncmloal  to  dispose  of  stook  than  to  hold. 
The  oosts  of  acoeptlng  additional  materiel  into  the  system  by  means  of  a 
return  must  also  be  considered  when  weighing  holding  oosts  against  probable 
reprocurement  costs.  The  objeotive  of  this  study  is  to  Identify  those 
maximun  stook  levels  whioh  oan  be  considered  as  an  eoonomio  retention  limit 
and  an  economic  returns  limit  for  ELA  wholesale  stook.  Proposed  methods  of 
implementation  will  also  be  considered. 

D.  Scope 

1 .  The  development  of  economlo  retention  limits  were  examined  for 
all  ELA-managed  ltens  exoept  subsistence,  fuels,  and  new  items. 

2.  Possible  variations  in  eoonomio  retention  limits  were  investi¬ 
gated  for  replenishment  demand  items,  nuseric  stookage  objeotive  (NSO)  items, 
insurance  items,  and  retail  oustcmer  stook  returns. 

II.  MEIHQPQLQflX 

The  retention  decision  basically  involves  a  balancing  of  oosts  versus  the 
benefits  of  retaining  material  in  the  inventory.  Simply  put,  this  decision 
involves  a  trade-off  between:  (1)  disposing  of  the  assets  and  reproouring 
them  when  needed,  and  (2)  retaining  the  assets  for  future  issues  and  avoiding 
future  reproouranent  costs.  In  the  ELA  environment,  the  oosts  to  hold  assets 
are  very  low  oompared  to  the  oosts  of  reproouring  them.  Therefore,  it  is 
usually  eooncmloal  to  retain  some  level  of  assets  in  the  inventory.  However, 
retaining  a  unit  of  stook  does  not  automatically  equate  to  saving  the  oost  of 
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a  raproourMant.  Dm  and  for  tba  iUa  say  oaaaa  bafora  tba  unit  la  naadad  In 
wbioh  oaaa  ratalnlng  It  would  not  hara  aarad  anything  at  all.  Iba  tlaa  value 
of  aonay  auat  alao  ba  oonaldarad;  tba  unit  of  atook  nay  not  ba  naadad  until 
■any  yaara  In  tba  futura,  and  a  hundrad  dollara  aarad  10  yaara  frcn  now  la  not 
worth  aa  auob  aa  a  hundrad  dollara  aarad  today.  Tba  quaatlon  than  la  at  what 
laral  of  atook  do  tba  ooata  to  bold  an  itan  aqual  tba  ooata  of  dlapoalng  of 
tba  lt«  and  raproourlng  It  whan  naadad.  Ibla  quaatlon  la  ooaplloatad  by  tba 
faot  that  futura  daaand  la  unknown.  Oonaaquantly,  tba  ooata  aaaoolated  with 
holding  or  dlapoalng  of  tba  ltan  ara  alao  unknown.  Bran  with  tbla 
uncertainty,  however,  aa  tba  aaount  of  atook  ratal ned  la  lnoraaaed  tba 
axpaotad  ooata  of  holding  thaao  aaaata  will  lnoraaaa.  Conversely,  aa  tba 
atook  ratal  nad  la  inor  eased,  axpaotad  raproouraaant  ooata  will  da  area  aa  aa  tba 
ohanoa  of  exhausting  tba  atook  and  baring  to  prooura  tba  ltan  deoreaaaa.  This 
oonoapt  la  Mi  own  in  tba  graph  bdlow. 

Figure  1 
PPBCTID  COSTS 


00STS 


STOCK 

QUANTITT 

Iba  point  at  whlob  tba  two  line  a  oroaa  la  tba  aaount  of  atook  at  whlob  tba 
ooata  of  ratalnlng  tba  aatarlal  in  tba  lnrantoiy  aqual  tba  ooata  aaaooiatad 
with  dlapoaal  and  poaalbla  raproouraaant;  tbat  la,  tba  aoonanlo  ratantion 
laral. 

Iba  eooneaio  ratantion  nodal  daralopad  for  tbla  atudy  araluataa  tba  axpaotad 
bolding  ooata  versus  tba  dlapoaal  and  raproour«ant  ooata  for  various  Mounts 
af  atook  orar  tba  naxt  25  yaara.  Iba  axpaotad  ooata  ara  araluatad  ty  naana  of 
a  braakaran  aquation.  Iba  atook  quantity  balng  araluatad  la  originally  aat  at 
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one  yeere  worth  of  demand  for  the  item  at  ita  ourrent  demand  rate.  (Thie 
lnormaent,  a  years  worth  of  demand,  was  ohosen  beoause  XA  ourrently  measures 
retention  limits  in  years  worth  of  ourrent  demand) .  If  the  expeoted  holding 
oosts  for  the  item  are  less  than  the  expeoted  oosts  associated  with  disposal 
and  reproourmnent,  then  the  stook  quantity  is  lnoreased  tv  a  yeara  worth  of 
demand  and  the  oosts  are  reevaluated.  These  inormiental  inoreases  are 
oontinued  until  the  breakeven  point  is  breaohed,  i.e. ,  holding  the  additional 
stook  is  more  costly  than  not  holding  it. 

The  development  of  a  returns  limit  was  similar  to  the  development  of  the 
retention  limit  exoept  the  oost  of  returning  the  item  to  the  inventory  was 
also  considered. 

Development  of  the  breakeven  equation  required  the  identification  of  relevant 
oost  factors  and  their  appropriate  values,  a  determination  of  required  item 
data,  and  the  development  of  demand  probabilities.  A  detailed  description  of 
each  of  these  oomponents  and  the  development  of  the  breakeven  equation 
follows. 

A.  Cost  Faotora 

The  oost  factors  identified  for  use  in  the  eooncmlo  retention  model  were: 
storage  oost,  disposal  oost,,  returns  oost,  and  reproourement  oost.  The 
equations  used  to  derive  the  oost  values  for  these  faotora  oan  be  found  at 
Appendix  A. 


1.  Storage  Cost.  The  storage  oost  ourrently  used  throughout  XA 
Is  ocmputed  as  one  peroent  of  an  Item's  unit  price.  There  has  been  sane 
controversy  oonoernlng  the  aaauraoy  of  this  one  peroent  rate.  Cost  data  from 
the  RCS-48  Report,  FT85,  for  Depot  Operations  wore  used  to  recompute  this 
value.  These  data  reoonfiraed  the  one  peroent  storage  oost  rate  used  In  this 
study. 


2.  Disposal  Coat.  For  eaoh  disposal  aotion,  there  Is  a  one-time 
cost  incurred  by  XA  to  process  and  transport  an  Item  for  disposal,  a  oost  to 
Defense  Reutillzatlon  and  Marketing  Servioe  (DRMS)  to  reoelve  and  prooess  the 
disposal,  and  a  realized  salvage  value.  The  processing  oosts  to  DRMS  and  the 
realized  salvage  value  will  be  referred  to  as  the  net  disposal  rate  for  DRMS. 
This  net  disposal  rate  has  been  oaloulated  as  10. of  an  Items's  unit  prloe. 
The  XA  Depot  Operations  Division  (DLA-Otf)  identified  the  oost  per  line  to  XA 
to  be  $5.31.  The  sensitivity  of  the  breakeven  equation  to  XA  disposal  oost 
was  tested  for  values  of  $0.67,  $2.15,  $5.31,  and  $10.49.  A  review  of 

disposal  aotlons  for  FT85  showed  the  median  nuaber  of  items  per  line  was 
eight.  Therefore,  the  mininun  oost  tested  represents  an  estimated  disposal 
oost  per  unit. 


3.  Returns  Cost 

The  cost  to  return  an  item  Is  considered  to  be  a  one-time  oost  whioh  includes 
administrative,  reoelpt,  and  item  management  oosts  incurred  by  XA.  Various 
sources  exist  for  this  oost  data,  but  eaoh  oite  a  different  value.  The 
interim  report  for  the  DoD  Materiel  Returns  Study^J  identifies  a  oost  range 
from  $10.00  to  $13.00  as  the  oost  to  return.  This  range  was  derived  from 
input  reoelved  from  the  Servloes  and  XA  oonoernlng  their  independent 
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assesaents  of  returns  oost.  The  ELA^OH  Identified  the  oost  per  line  to 
prooess  a  return  as  $10.22. 

A  oost  to  return  was  only  maployed  in  the  eooncnio  retention  model  when 
determining  the  eooncnio  returns  limit.  The  sensitivity  oi'  the  breakeven 
equation  to  ohanges  in  returns  oost  was  tested  for  values  of  $2.04,  $4.58, 
$10.22,  and  $15.00.  A  review  of  return  quantities  aooepted  during  FY85 
identified  the  median  niaber  of  items  per  line  to  be  five.  Therefore,  the 
minimus  oost  tested  represents  an  estimated  returns  oost  per  unit* 

4.  Renroourement  Cost.  For  ary  procurement  aotion,  there  is  an 
associated  adnlnistratlve  oost  to  order  along  with  the  purohase  prioe  of  the 
item.  The  average  oost  to  order  was  identified  as  $90.75  (Cost  to  Order 
Study,  May  1984^).  The  purohase  prioe  of  an  item  oan  be  very  dependent  upon 
quantities  ordered,  requlraients  for  manufacturer  setup,  demand  patterns, 
eto..  This  dependency  upon  oonditione  when  reproouring  results  in  premium 
prloing.  No  traokable  pattern  for  premia  pricing  has  been  identified 
although  repurchase  prioe s  ranging  from  100f-400f  of  the  original  purohase 
prioe  have  been  noted.  Sensitivity  analyses  were  performed  to  determine  the 
effect  of  these  variabilities  in  repurchase  prices.  The  original  purohase 
prioe  of  an  item  was  used  in  the  final  analysis. 

The  time  value  of  money  was  also  considered.  Each  developed  reourring  cost 
represents  a  projected  future  oost  inourred  in  each  year  throughout  the 
planning  horizon.  These  future  costs  were  discounted  baok  to  the  base  year 
using  present  value  formulas.  A  dlsoount  factor  of  .10  was  used  in  accordance 
with  EL A  and  DoD  directives. 

b.  itmi 

The  Item  data  files  from  the  ELA  Integrated  Data  Bank  were  screened  for 
ourrent  aotive  items.  One  peroent  random  samples  were  seleoted  for  eaoh 
commodity.  All  analyses  were  performed  on  a  commodity  basis. 

Vith  the  exoeptlon  of  demand  probability  development,  the  only  item  data 
element  not  readily  available  was  the  item’s  expeoted  remaining  life  in  the 
system.  In  order  to  caloulate  an  item’s  expeoted  remaining  life,  it  was 
necessary  to  know  the  expeoted  system  life  of  the  item.  No  estimate  of  the 
teahnologioal  life  of  ILA  items  was  readily  available.  For  the  purposes  of 
this  study,  estimates  of  item  lifetimes  were  obtained  by  selecting  those 
items  on  the  Supply  Control  File  that  were  identified  for  deletion  from  the 
inventory  during  F782,  83,  and  84.  The  total  time  these  items  were  in  the 

system  was  oaloulatod  and  then  averaged  aoross  each  FSC.  A  standard  deviation 
for  the  observations  from  eaoh  FSC  was  also  calculated.  The  average  and 
standard  deviation  then  were  used  to  estimate  the  system  life  for  all  items  in 
that  FSC.  Three  standard  deviations  were  used  to  ensure  a  conservative 
estimate. 

Within  the  eoonomio  retention  model,  an  item's  expeoted  remaining  life  is 
computed  as  follows: 

REM.  =  (FSCAVQ  +  3*FSCSTD)  -  C0HLIFE 

where:  REML  *  remaining  life  in  the  system 

FSCAVQ  s  average  expected  life  for  an  item  in  the  FSC 
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FSCSTD  ■  standard  dsvlatlon  of  tha  ocmputed  FSCffQ 
CUFLIFE  ■  an  item's  tiaa  in  tbs  ayst«  to  data 
■  Currant  Data  -  System  Entry  Data 

C.  Payabilities 

Tha  aooncolo  retention  aodel  used  in  this  study  is  rery  dependent  upon  the 
probability  that  dmnand  over  an  extended  period  will  exoeed  the  proposed 
retention  stook.  The  approaob  taken  was  developed  in  a  previous  study 
oonduoted  by  the  ELA  Operations  Ressarob  and  Eooncmio  Analysis  Offloe  in  1978 
[5].  That  report  stated  "ELA  has  never  ■aintalnsd  an  item  demand  history  of 
sufficient  length  to  be  able  to  prsdlot  long-tern  dcsand  trends.” 
Unfortunately,  this  is  still  the  oaae  today  and,  as  a  result,  the  development 
of  estimates  of  the  probabilities  of  demand  are  mainly  theoretioal. 

The  emulative  probability  that  demand  would  exoeed  the  proposed  retention 
stook  was  calculated  for  eaoh  year  in  the  25  year  in  the  planning  horizon. 
These  ounulatlve  probabilities  were  then  used  to  determine  the  probability 
that  a  stockout  would  ooour  in  a  given  year. 

The  model  also  assumes  that  retention  decisions  are  most  likely  to  ooour 
during  the  latter  portion  of  the  life  of  an  item  when  the  demand  rate  deoays 
as  the  item  is  repiaoed  by  improved  technology  or  new  programs.  The  model 
uses  an  exponential  decay  rate  such  that  the  demand  for  the  item  deoays  to  ten 
peroent  of  its  ourrent  level  by  the  tine  it  readies  the  end  of  its  expeoted 
life.  This  assumption  highlights  the  faot  that  eooncnio  retention  limits  are 
not  applicable  to  highly  aotive  items  experiencing  Rowing  or  oonstant  demand 
patterns. 

A  detailed  derivation  of  the  demand  probabilities  is  presented  in  Appendix  B. 
d.  Dovolomoat  of  Bretkayta.  Jauatlpn 

After  the  oost  factors  and  the  demand  probabilities  were  established,  the 
breakeven  analysis  equation  was  developed  to  determine  the  eooncmlo  retention 
limit.  Ihe  retention  daoislon  involves  a  trade-off  between  retaining  assets 
for  future  issue  and  disposing  of  assets  and  taking  the  ohanoe  of  reproourlng 
them  in  the  future.  Eaoh  side  of  the  breakeven  equation  corresponds  to  one  of 
the  options.  The  left  side  of  the  equation  corresponds  to  the  deoislon  to 
hold  the  stook  while  the  right  side  quantifies  the  decision  to  dispose  of  the 
item  now  and  take  the  ohanoe  it  will  have  to  be  reprooured  in  the  future.  The 
various  parts  of  the  equation  are  deploted  below. 

Hold  Deoislon  vs.  Dispose/Reprooure  Deoislon  (1) 

Expeoted  Holding  Cost«Expected  Reprocuranent  Cost-Return  from  Disposal  (2) 

The  expeoted  holding  and  reproourement  oosts  are  smned  over  the  25-year 
planning  horizon.  Because  demand  is  uncertain,  the  holding  oost  for  eaoh  year 
is  weighted  by  the  probability  that  the  stook  has  not  been  exhausted  or  the 
probability  of  having  stook  on  hand.  Similarly,  the  reproourement  oosts  are 
weighted  by  the  probability  that  a  stookout  oooura  in  a  given  year.  When 
these  terms  are  added  and  the  previous  terms  are  expanded  into  eaoh  of  their 
components  equation  (2)  becomes: 
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25 


25 


E  [<SRATE«SP)»PSCHj3  >  E  ( (RPRATE*SP+RPCOST)  )*PSOUTj-[  (DRATE#SP)-DCOST]  (3) 
j.1  j«1 


where: 


SR  ATE  at  storage  oost  rate 

SP  a  it  on  unit  price 

PS  OH  1  «  probability  of  stoolc  oa  band  In  year  J 

.  1-Pj 

where  Pj  a  probability  that  total  demand  exceeds  stock  on 
J  hand  In  years  1  through  J 


RPRATE  s  prmnlun  prlolng  rate 

RPCOST  a  one-time  oost  to  order 

PS00T4  =  probability  of  a  stookout  in  year  J 

DR  ATE  J  a  net  disposal  rate  (DRMS) 

DCOST  S  ELA  disposal  oost 

Finally,  eaoh  of  the  oosts  in  years  2  through  25  are  multiplied  by  a  disoount 
faotor  to  adjust  these  oosts  to  present  year  dollars.  This  term  is  emitted  in 
the  equations  shown  here  for  the  reason  of  clarity. 


The  returns  breakeven  equation  was  developed  in  a  similar  fashion.  The 
deolaion  facing  the  wholesale  manager  in  the  returns  situation  la  whether  to 
aooept  a  return  and  the  associated  oosts  of  bringing  the  item  book  from  the 
retail  level  or  decy  the  return  request  and  take  the  chanoe  he  will  have  to 
procure  the  item  in  the  future.  When  we  consider  the  costs  associated  with 
this  decision  at  the  retail  level  one  of  two  oosts  will  be  lnourred.  Either 
the  return  will  be  aooepted  and  the  retail  level  will  lnour  a  oost  to  ship  the 
item  to  the  wholesale  level  or  the  return  will  be  denied  and  the  retail  level 
may  lnour  a  oost  to  process  the  item  for  disposal.  It  is  assuned  that  these 
oosts  would  vary  among  the  various  retail  locations  but  the  oost  for  either 
outoaae,  prepare  for  return  or  disposal,  would  essentially  be  the  same  for  the 
retail  oustomer  and,  therefore,  they  are  not  lnoluded  in  the  returns  breakeven 
equation. 


The  left  side  cf  the  returns  breakeven  equation  is  similar  to  the  retention 
equation  exoept  that  the  oost  to  ELA  of  accepting  the  returned  item  into  stook 
is  added  to  the  expeoted  holding  oost.  The  right  side  of  the  equation  ranains 
the  sane.  The  resulting  equation  is  shown  below. 


25  25 

RTNC0ST+  E  t(SRATE«SP)»PSCHj]B  z  (RPRATE»SP+RPCOST)»PSCUTj-[ (DRATE«SP)-DCOST] 
4*1  4=1 

where  RTDCOST  =  Cost  the  accept  the  return  into  the  inventory  and  all 
other  terms  are  as  defined  above. 
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The  breakeven  retention  equation  was  used  to  determine  at  what  etook  level  the 
total  expeoted  holding  ooet  over  a  given  tine  horizon  (25  years)  exoeed  the 
net  disposal  cost  and  the  total  expeoted  reproourement  oost  for  the  sane  time 
horizon.  The  oomputed  probabilities  of  stookout  are  a  function  of  the  stook 
quantity  being  tested.  The  lnoraental  inoreaees  in  etook  being  evaluated  are 
maintained  by  oounters  within  the  eoonomlo  retention  model.  Appendix  C 
presents  a  flowchart  depiotlng  the  overall  model  loglo  of  the  eoonomlo 
retention  model. 

E.  Sensitivity  Analyses 

As  with  ary  question  of  eoonomias,  the  oosts  employed  may  have  significant 
Impaota  upon  the  results.  Sensitivity  analyses  were  performed  by  varying  the 
estimated  returns  oost,  disposal  oost,  and  premiua  price  rate  for 
reproourement. 

The  oomputed  remaining  life  of  an  item  also  lmpaots  the  results  of  the 

breakeven  equation  due  to  its  use  in  ocmputlng  the  exponential  deoay  rate  for 

demand  and  the  demand  probabilities.  There  are  some  items  currently  aotlve  in 
the  system  whose  life  has  already  exoeeded  the  oomputed  average  life  for  an 

item  in  its  FSC.  Given  its  ourrent  status,  there  should  exist  a  minimum 

remaining  life  for  that  item.  Several  mlninim  levels  were  tested.  A  minimus 
remaining  life  of  three  years  was  used  in  the  final  analysis. 

F.  Implementation  Methodology 

Previous  studies  on  eoonomlo  retention  limits  for  ELA  wholesale  stook  have 
an  ployed  methodologies  similar  to  those  used  in  this  study.  However,  methods 
of  Implementation  have  usually  resulted  in  the  use  of  an  overall  or  ocmmodlty 
average  retention  limit  being  applied  to  all  items.  This  study  attempted  to 
develop  an  Improved  implementation  strategy  which  will  more  aoourately  portray 
the  study  results. 

The  addressed  strategy  involved  performing  regression  analyses  on  item  data 
inputs  within  the  model  to  identify  those  variables  highly  correlated  with  the 
resultant  eoonomlo  retention  limit.  Onoe  these  factors  were  Identified,  the 
prediotive  equation  was  used  to  generate  "look-up”  tables  for  seleotlng  an 
Item's  retention  limit  based  upon  Identifiable  oharaoteristloa.  An  item's 
unit  prloe  and  remaining  life  were  found  to  be  the  most  Influential  faotors  in 
determining  the  retention  limit.  The  regression  results  are  presented  in  more 
detail  in  the  next  seotion. 

III.  ANALYSIS  RESULTS.  Initial  analysis  using  the  eoonomlo  retention  model 
produoed  information  for  average  retention  limits  on  a  commodity  basis. 
Within  eaoh  commodity,  items  were  oategorized  as  replenishment,  NSO,  and 
other.  Additional  statistical  analyses  for  frequencies  of  oomputed  retention 
limits  and  the  minimus  and  maxlmun  unit  price  of  items  within  each  retention 
limit  were  performed. 
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A.  Sensitivity  Taatlng 

1 .  Disposal  Co«ta 

This  first  step  Id  the  sensitivity  analysis  identified  the  lnpeot  of  the  one¬ 
time  oosts  of  disposal  on  the  retention  decision  with  regard  to  the  one 
peroent  storage  oost  rate.  Dependent  upon  the  disposal  oost,  a  unit  price 
breakpoint  is  established.  If  an  item's  unit  prloe  falls  below  this 
breakpoint,  the  analysis  determines  that  it  is  more  eooncmloal  to  hold  all 
stock  rather  than  inour  disposal  oosts.  Due  to  these  striotly  eooncmio 
considerations,  remaining  life  and  the  probability  of  demand  may  never  oame 
into  play  in  the  breakeven  equation.  The  separate  categories  of 
replenishment,  NSO,  and  other  displayed  no  appreciable  differences  in  their 
computed  retention  limits. 

The  next  step  in  the  analysis  again  identified  the  average  computed  retention 
limit  for  all  items  but  also  identified  the  unit  prloe  breakpoint,  the  nunber 
of  items  with  unit  prioes  greater  than  this  breakpoint,  and  the  average 
ocmputed  retention  limits  for  these  items.  Results  of  this  analytical  step 
are  presented  in  Table  1.  For  example,  when  a  HA  disposal  oost  of  $5.31  was 
tested  for  the  General  ocmmodlty,  the  overall  average  ocmputed  retention  limit 
was  16.86  years  worth  of  ourrent  demand;  the  966  NSNs  with  unit  prloe  less 
than  or  equal  to  $28.48  had  retention  limits  of  25  years;  and  the  average 
ocmputed  retention  limit  for  the  remaining  822  NSNs  with  unit  price  greater 
than  $28.48  was  7.30  years  worth  of  ourrent  demand. 

The  results  for  all  commodities  show  a  largo  difference  between  the  overall 
average  and  the  average  for  those  items  with  less  than  a  25  year  limit.  This 

result  may  be  attributed  to  a  combination  of  several  factors.  The  first  of 

these  is  that  a  large  percentage  of  items  in  eaoh  ocmmodlty  fall  into  the 
prloe  range  where  the  oost  to  dispose  of  the  item  is  greater  than  the  oost  to 
hold  the  item  indefinitely;  consequently,  due  to  the  selected  planning 
horizon,  the  model  assigns  a  25  year  retention  limit.  For  those  items  that  do 
not  fall  into  this  oategory,  two  faotors:  (1)  the  assunption  of  an 
exponential  deoay  rate,  and  (2)  the  high  number  of  items  with  relatively  short 
remaining  life,  tend  to  lower  the  r<  tention  limit. 

The  unit  prioe  breakpoints  presented  in  Table  1  are  dependent  upon  the 
ocmmodlty  sample.  For  follow-on  sensitivity  analyses,  'standard'  breakpoints 
were  ocmputed  algebraioally . 

2.  Returns  Coat.  The  returns  oost  were  set  at  four  levels: 

$2.04,  $4.58,  $10.22,  and  $15.00.  The  ocmputed  returns  limits  for  eaoh 

commodity  are  presented  in  Table  2.  The  overall  average  returns  Units  show 
seme  sensitivity  to  the  return  oost  used.  The  unit  prioe  breakpoints 
discussed  above  ooour  in  the  returns  limits  only  when  the  disposal  oost 
exoeeda  the  return  oost  (see  Table  2b). 

3.  Pmlua  PrlQlpg 

For  the  General  commodity,  the  effeot  of  changing  the  pramlun  prioing  rate  was 
analysed.  The  oost  to  prooure  an  item  in  future  years  was  increased  to  150$, 
250$,  and  400$  of  its  present  unit  price.  The  results  of  this  costing  are 
presented  in  Table  3.  Disposal  oosts  are  $5.31*  Each  oell  of  the  matrix 
presents  the  cverall  retention  oaloulated  for  all  items  in  the  sample,  the 
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Table  1 


EFFECT  OF  OtEFCSAL  COST 
ON  COMPUTED  RETENTION  UNITS 
AND  UNIT  PRICE  BREAKPOINTS 


COMMGOITYX  DISPOSAL 
(TOTAL)  \COST 

10. 67* 

1 

( 

I2.t5  : 

1 

1 

i5.3i  ; 

_ _  _ » 

• 

1 

<10.49  : 

--  _ _ 1 

8.10 

1 

1 

li.n  : 

1 

1 

14.38  : 

( 

1 

1 

16.93  ! 

CONSTRUCTION 

2554 

2094  i 

1589  ! 

1205  I 

(2959) 

5.42 

5.38  i 

5.23  : 

5.18  : 

3.42 

11.03  : 

l 

27.26  1 

l 

53.5  : 

« 

1 

12.52 

1 

1 

15.95  1 

• 

18.64  : 

....  ..... t 

« 

l 

20.55.! 

ELECTRONICS 

4663 

3318  : 

2307  : 

1607  1 

(6*79) 

7.67 

7.33  1 

7.15  1 

7.05  ! 

3.43 

ii.ie  : 

27.22  ! 

1 

_ 1 

e?  77  ! 

1 

1 

11.97 

« 

» 

14.59  : 

l 

♦ 

16.86  ! 

1 

1 

18.54  : 

GENERAL 

1335 

1957  ; 

822  ; 

656  : 

(PcS! 

7.54 

7.40  ! 

7.30  : 

7.39  : 

3.6* 

n.o:  ; 

1 

t 

25.48  1 

_ _ 1 

53.76  1 

1 

l 

13.72 

« 

1 

21.22  ! 

i 

1 

22.80  : 

1 

1 

23.53  1 

INDUSTRIAL 

2655 

1562  1 

891  : 

575  : 

(5"33> 

10.96 

<0. 64  ! 

10.34  ; 

10.34 

4. Cl 

11.86  1 

« 

1 

27.25  ! 

I 

_ I 

53.85 

14.44 

1 

1 

IE. 70  ! 

1 

1 

21.27 

....  ... 

22.5 

NEDICAL 

83 

50  1 

31 

22 

(135) 

7.83 

e.so : 

8.74 

9.64 

3.22 

10.08  ! 

1 

t 

26.46 

53.00 

...... 

12.09 

1 

1 

16. '.6  ! 

20.2* 

22.3 

TEXTILE 

'.54 

103  : 

54 

TO 

(219) 

7.39 

6.97  ! 

6.6? 

6.13 

3.35 

10.64  1 

l 

< 

27.C3 

X  *  -  T 

53.57 

OVERALL  AVG  RL 
I  <  25  YRS 
AV6  WHEN  <  25  YRS 
MAI  UNIT  PRICE 


OVERALL  AVG  RL 
I  <  25  YRS 
AV6  WHEN  <  25  YRS 
RAX  UNIT  FRICE 


OVERALL  AVG  RL 
•  (  25  YRS 
AVG  WHEN  <  25  YRS 
MAX  UNIT  PRICE 


OVERALL  AVG  RL 
•  <  25  YRS 
AVG  NHEN  <  25  Y3S 
MAX  UNIT  PRICE 


OVERALL  AVG  RL 
•  (  25  YRS 
AV6  NHEN  <  25  YRS 
MAX  UNIT  PRICE 


OVERALL  AVG  FI 
I  (  25  YRS 
AVG  NHEN  <  25  YiS 
MAX  UNIT  PRICE 
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Table  2A 


E?P£3T  "  R:TL:VS  COST 
C‘4  CQW'JTEO  nETLSS*  LMI’S 
DISPOSAL  COST  «  15.11 


corkodity  \  returns  i  : 

(TOTAL)  VCOST  I  12.04*  ! 

_ 4 _ _ 1- 

*4.38 

*10.22  : 

*15.00 

4 

* 

12.35  : 

8.22 

4.81  : 

4.37 

OVERALL  AV6  RL 

CONSTRUCTION 

1870  : 

2536 

2939  i 

2939 

»  <  23  YRS 

1295?) 

3.29  ! 

3.43 

4.81 : 

4.57 

AV6  WHEN  <  23  YRS 

16.30  : 

1 

« 

3.74 

o.oo : 

0.00 

RAX  UNIT  PRICE 

1 

• 

17.13  i 

12.77 

6.73  1 

6.24 

OVERALL  AV6  RL 

ELECTRONICS 

2831  i 

4365 

6479  i 

6479 

1  <  25  YRS 

(6479) 

7.23  : 

7.64 

6.7!  : 

6.24 

AV8  WHEN  <  23  YRS 

16.73  1 

l 

i 

3.74 

0.00  ! 

0\00 

RAX  UNIT  PRICE 

l 

* 

13.63  i 

12.07 

7.0!  ! 

6.37 

OVERALL  AVS  RL 

GENERAL 

944  ! 

1323 

1788  ! 

1783 

I  <  25  YRS 

(1738) 

7.23  1 

7.52 

7.0*  ! 

6.57 

AVS  WEN  <  25  YRS 

28.43 

f 

1 

3.74 

o.co : 

0.00 

RAX  UNIT  PRICE 

1 

22.04  ! 

13.92 

8.96  : 

8.15 

OVERALL  AVS  RL 

INDUSTRIAL 

1213  1 

2377 

3938  ! 

5938 

*  <  25  YRS 

(5936) 

10.32  : 

10.97 

8.96  : 

8.15 

AVS  WEN  '  25  VRS 

16.71  1 

l 

• 

4.01 

o.oo ; 

0.00 

RAX  UNIT  PRICE 

1 

1 

19.73  : 

14.59 

5.93  : 

3.56 

OVERALL  AVS  RL 

NE3ICAL 

43  : 

82 

135  ! 

135 

t  <  25  YRS 

(133) 

8.47  ! 

17.83 

5.93  ; 

5.56 

AVS  WHEN  <  25  YRS 

13.83  : 

< 

( 

3.44 

0.00  ! 

0.00 

RAX  UNIT  PRICE 

t 

i 

18.36  ; 

12.22 

6.1* ; 

5.64 

OVERALL  AVS  RL 

TEXTILE 

77  : 

132 

210  ! 

210 

I  <  25  vrs 

CIO) 

4.90  . 

7.3* 

6.14  ! 

5.64 

AVS  WEN  '  25  VRS 

14.66  ! 

I 

l 

_ _ l 

3.36 

0.  '.'0  : 

0.00 

RAX  UNIT  PRICE 
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Table  2B 


EFFECT  OF  RETURNS  COST 
ON  CONFUTES  RETURNS  UNITS 
DISPOSAL  COST  »  10.67 


COHNODITY  \  RETURNS 
(TOTAL)  \COST 

42.04* 

S4.S8 

410.22 

415.00 

5.17 

4.90 

4.58 

4.41 

CONSTRUCTION 

295? 

295? 

295? 

295? 

1295?) 

5.17 

4.90 

4.58 

4.41 

0.00 

0.00 

0.00 

0.00 

7.40 

6.89 

6.25 

5.87 

ELECTRONICS 

6479 

6479 

6479 

6479 

(647?) 

7.40 

6.89 

6.25 

5.87 

0.00 

0.00 

0.00 

0.00 

7.60 

7.17 

6.5? 

6.22 

SEVERAL 

1788 

1788 

1788 

1788 

(17SB) 

7.60 

7.17 

6.59 

6.22 

0.00 

0.00 

0.00 

0.00 

10.01 

9.17 

8.16 

7.57 

INDUSTRIAL 

5938 

5938 

5938 

5938 

(5938) 

10.01 

9.17 

8.16 

7.57 

0.00 

0.00 

0.00 

0.00 

6.44 

6.08 

5.57 

5.34 

KEDICAL 

135 

135 

135 

135 

(135) 

e.44 

6.08 

5.57 

5.34 

0.00 

0.00 

0.00 

0,00 

6.68 

6.29 

5.65 

5.36 

TEYTILE 

210 

210 

210 

210 

(210) 

6.68 

6.29 

5.65 

5.36 

0.00 

0.00 

0.00 

0.00 

-tr-r-r 

OVERALL  AV6  RL 
I  <  25  YRS 
AV8  WHEN  <  25  YRS 
NAX  UNIT  PRICE 


OVERALL  AVE  RL 
I  <  25  YRS 
AV6  NHEN  <  25  YRS 
NAI  UNIT  PRICE 


OVERALL  AV6  RL 
I  <  25  YRS 
A  VS  NHEN  <.  25  YRS 
NAY  UNIT  PRICE 


OVERALL  AV5  RL 
I  <  25  YRS 
AV6  NHEN  <  25  YRS 
NAY  UNIT  PRICE 


OVERALL  AV6  RL 
»  <  25  YRS 
AV6  NHEN  <  25  YRS 
NAY  UNIT  PRICE 


OVERALL  AVS  "L 
I  <  25  YRS 
AVS  NHEN  <  25  YRS 
NAY  UNIT  PRICE 
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ntaber  of  items  with  a  retention  level  of  less  than  25  yaara,  tba  average 
retention  limit  for  thoae  items,  and  the  maxima  unit  prioe  of  itena  with  a 
25-year  Unit. 

Due  to  the  low  probability  of  laauing  a  reproouraaent  in  the  outyears,  the 
sensitivity  teating  for  premius  priolng  ratea  did  not  identify  thia  aa  a 
algnlfloant  factor.  It  la  for  thia  reason  that  the  standard  unit  prioe  of  the 
item  was  used  aa  the  repurchase  prioe. 

Cable  3 


/Premium 


Category/Prioe  Rate 

1.00 

1.50 

2.50 

4.00 

Overall  Avg  RL 

16.86 

17.00 

17.17 

17.35 

#  <  25  IRS 

822 

822 

822 

822 

KIQ  When  <  25  TRS 

7.30 

7.61 

7.97 

8.37 

MAX  Unit  Prioe 

28.48 

28 .48 

28 .48 

28.48 

it.  Mini«i»  B— JLalng  For  the  General  commodity,  the  effeot 

changing  the  minima  retaining  life  was  also  analyzed.  The  minima 


retaining  life  waa  tested  for  3,  5,  and  10  years.  Results  are  presented  in 

Table  4. 


Table  4 


/Minima 


Category/PR  EM.  IPS 

3  TRS 

5  TRS 

10  TRS 

Overall  HQ  RL 

16.86 

16.96 

17.29 

#  <  25  IRS 

822 

822 

822 

HQ  When  <  25  TRS 

7.30 

7.50 

8.23 

MAX  Unit  Prioe 

28.48 

28.48 

28 .48 

5.  Results.  Baaed  upon  the  results  of  the  sensitivity  analyses, 
the  following  parameters  were  used  for  the  final  analysis: 

Disposal  Cost  ■  $0.67  and  $5.31 

Returns  Cost  >  $2.05  and  $10.22 

Frealia  Pricing  Rate  ■  100$  of  present  unit  prioe 

Minimum  Remaining  Life  *  3  years 

Due  to  the  uncertainty  in  the  oost  figures,  two  values  were  aeleoted  to 
represent  the  range  of  possible  values.  The  lower  oost  figures  represent  an 
estimate  of  the  oost  per  unit  baaed  on  the  median  maber  of  units  per  line 
estimated  for  disposal  and  return  notions.  The  higher  figures  represent  the 
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estimated  average  ooata  to  prooeaa  a  return  or  diapoael  line.  Heaulta  for 
both  aete  of  ooate  are  preaented  In  order  to  better  under  a  tend  the  effeot  of 
theae  ooata. 


B,  Implementation  Methodology 


In  an  attempt  to  show  how  this  policy  might  be  implemented,  regression 
analyses  were  perforaed  to  identify  the  highly  correlated  variables.  Unit 
prioe  categories  baaed  upon  the  prioe  oategoriea  utilized  in  the  ELA  Sunmary 
FTaotlonatlon  Reports  were  establiriied  aa  regression  variables.  The  unit 
prioe  breakpoints  previously  identified  were  incorporated  within  these 
categories.  Regression  results  identified  these  unit  prioe  categories  and 
remaining  life  as  those  factors  highly  correlated  with  the  retention  limit. 


A  regression  equation  was  then  used  to  develop  an  approximation  to  the 
retention  limit  calculated  by  the  model.  Table  5  presents  the  results  of  the 
average  retention  limit  for  eaoh  unit  prioe  category/remalnlng  life 
combination.  The  table  preaented  is  for  the  Oeneral  commodity. 

Table  5 


EXAMPLE  RETENTION  LIMIT  MATRH 


GENERAL 


RERA ININS 


LIFE: 

MIT  PRICE 

2 

4 

6 

8 

*0.01-13.43 

25.00 

25.00 

23.00 

25.00 

13.44-15.00 

6.06 

6.  BO 

7.55 

8.29 

*5.00-10.00 

4.81 

5.55 

6.29 

7.03 

*10.01-25.00 

4.12 

4.86 

5.60 

6.34 

*25.01-50.00 

3.32 

4.07 

4.81 

5.55 

*50.0!-»100. 

2. 87 

3.61 

4.35 

5.09 

*100.01-500. 

2.27 

3.01 

3.75 

4.49 

1500.01-1000. 

i.ea 

2.62 

3.36 

4.10 

OVER  *1000.00 

l.BB 

2.62 

3.36 

4.10 

10 

12 

14 

16 

18 

20 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

9.03 

9.77 

10.51 

11.25 

11.99 

12.73 

7.77 

B.51 

9.25 

9.99 

10.73 

11.47 

7.08 

7.82 

8.56 

9.30 

10.04 

10.78 

6.29 

7.03 

7.77 

8.51 

9.25 

9.99 

5.63 

6.57 

7.31 

8.05 

8.80 

9.54 

3.23 

5.97 

6.71 

7.45 

8.19 

8.93 

4.85 

5.59 

6.33 

7.07 

7.61 

8.55 

4.85 

5.59 

6.33 

7.07 

7.81 

8.55 

Regression  tables  for  all  commodities  are  presented  in  Appendix  D. 


Similar  regression  tables  for  returns  limits  are  also  provided  in  appendix  D. 
It  is  important  to  note  that  for  some  combinations  of  unit  prioe  and  remaining 
life  the  return  limit  shown  in  the  tables  is  larger  than  the  retention  limit. 
This  ooours  only  in  oells  which  represent  higher  unit  prioes.  It  should  be 
expected  that  as  the  unit  prioe  of  the  item  increases  the  return  and  retention 
limits  would  converge  due  to  the  faot  that  the  return  oost  beoomea  relatively 
small  when  oompared  to  the  price.  The  return  limit  should  never  exoeed  the 
retention  limit  however.  These  unexpected  results  are  most  likely  due  to  the 
faot  that  there  are  a  limited  nusber  of  observations  in  these  oells  and, 
consequently,  the  regression  over  predlots  the  limit.  In  these  oases  the 
retention  limit  would  also  serve  as  the  returns  limit. 
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These  regression  tables  oould  bs  established  as  'look-up'  tables  or  lndloes 
for  determining  an  ltv's  retention/returns  Halt  based  upon  its  unit  prloe 
and  estimated  r valuing  life.  The  question  unanswered  is  how  to  best  estlnate 
the  renalnlng  life.  This  inforaatlon  may  not  be  readily  available  to  an  it  on 
manager.  However,  the  data  used  In  this  study  to  oanpute  system  lifetimes  are 
available  In  the  SIMMS  aystaa. 

In  an  effort  to  overooae  this  constraint,  'aotuarlal-type'  tables  were 
developed  In  an  attvpt  to  estlaate  ramaining  life  based  upon  the  ourrent  age 
of  an  Item.  These  tables  are  presented  in  Appendix  E.  This  approaoh  oould  be 
aspLcyed  with  ainor  modifications  to  the  regression  tables  established. 
However,  due  to  the  Halted  data  available  for  development  of  these 
'aotuarlal-type'  tables,  oonfldenoe  in  the  projected  remaining  lives  is  not 
high. 


IF.  COHCLOSIQHS 

A.  No  one  overall  average  retention  Halt  accurately  refleots  EL  A  Item/ 
system  behavior. 

B.  Computed  retention  Halts  are  dependent  upon  disposal  oost.  An 
item's  estimated  remaining  life  is  also  a  significant  factor. 

C.  If  It  is  uneconomical  to  dispose  of  an  Item  at  any  time  due  to  the 
low  storage  oost  rate  and  unit  prloe,  the  retention  deoiaion  is  to  hold  all 
stook  rather  than  inour  disposal  oosts. 

D.  If  disposals  are  eoonoaloal,  remaining  life  and  the  probability  of 
dasand  In  future  years  influence  the  retention  deoiaion. 


E.  If  disposals  are  economical,  average  oomputed  retention  limits  range 
from  five  to  ten  years  worth  of  ourrent  annual  demand,  dependent  upon  the 
commodity  and  disposal  oost. 

F.  Average  oomputed  returns  limits  range  from  5  to  10  years  worth  of 
ourrent  annual  demand,  dependent  upon  the  commodity  and  return  oost. 


V. 


REC 


The  model  assuaes  that  the  oosts  used  for  return  and  disposal  are  per  unit 
oosts.  The  best  estimate  of  these  oosts  were  $.67  per  unit  for  disposal  and 
$2.05  for  returns.  These  oosts  should  be  used  for  development  of  an  eoonomio 
retention/returns  polioy. 

One  of  the  most  diffloult  aspects  of  this  study  was  the  development  of  oosts 
for  the  processing  of  disposals  and  returns.  The  final  figures  used  were 
gross  averages  and  while  these  were  the  best  available  at  this  time,  they  may 
not  accurately  refleot  the  variable  nature  of  the  oosts.  Researoh  Into 
methods  to  more  aoourately  specify  these  oosts  is  reoommended. 


The  regression  based  tables  developed  for  the  eoonomio  retention  and  returns 
Halts  should  be  used  as  guidelines  to  develop  an  eoonomio  retention/returns 
polioy. 
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APPENDIX  A 


fimioMint  of  Coit  FiQtora 


The  equations  used  to  derive  the  oosts  for  this  study  are  prsssnted  below. 
Costs  vers  derived  fro*  the  RCS-A8  Report,  FT85,  for  Depot  Operations.  The 
required  ltWsystea  date  were  obtained  from  the  DLA  Inventory  Data  Bank  Item 
data  files. 


i.  Storage. -Cast! 

a.  Storage  rate  per  unit  $  value  ■  Total  Storage  Cost 


Total  Asset  Value  of  Average 
Stook  on  Hand 


2.  Blaafl— 1  CflStS 

Net  Disposal  Revenue  (DRKS)  *  Gross  Disposal  Revenue  (DRK3) 

-  Gross  Operating  Costs  (DRMS) 

Net  Disposal  Rate  per  unit  *  Net  Disposal  Revenue  (DR M3) 

$  Value  (DRMS)  - 

Total  Asset  Value  of  Disposed  Items 

Total  Net  Disposal  Costs  •  DLA  oosts  to  dispose  -  (Net  Disposal 
(System)  Rate  *  $  Value  of  disposed  items) 


The  oomputatlon  of  Gross  Dispossl  Revenue  lnoludes  consideration  of  reutlllzed 
materials  at  50 %  of  their  original  aoqulaltlon  value. 


A-2 
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APPENDIX  B 


Derivation  ftf  BMind  Probabilities 


A.  Paaand  Pattarna 

On*  of  the  key  assist  pt  ions  made  In  the  development  of  the  demand  probabilities 
is  that  demand  rate  deoays  as  the  item  ages  in  the  system. 

Figure  B-1  is  presented  as  a  general  ease  for  demand  patterns  of  an  item  in 
the  XA  system.  Over  the  life  of  an  item  the  demand  prooess  should  pass 
through  three  stages.  The  demand  rate  will  rise  rapidly  during  the  demand 
development  period  (Stage  I)  and  level  off  somewhat  in  Stage  II,  where  it  will 
fluctuate  around  a  more  or  less  oonstant  mean  rate  for  some  undetermined 
period  of  time.  Inevitably,  the  demand  rate  will  begin  to  deoay.  This  is 
indloated  in  Figure  B-1  as  Stage  III.  Items  that  are  in  Stages  I  and  II  are 
not  aotual  demand  falls  to  equal  the  quantities  prooured  earlier,  thus 
bringing  about  a  potential  exoess  situation.  [5] 

Stage  I 

Demand  Stage  II 
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If  it  la  essmed  that  tills  deoay  rat*  la  exponential  In  nature,  than  the  naan 
and  Yarianoe  of  tha  demand  over  aoaa  horizon,  H,  oan  be  expressed  as: 


u  (H)  -  [D0/r]  (l-e-rH)  (1) 

o  2(H)  «  [((  a+1)D0/((2iwb)P0]1-e“(2l^b)H)  (2) 


where :  a 


r 

b 


Is  the  varlanoe  to  aeai^aquare  ratio  of  requisition  sice, 

Is  the  ourrent  annual  deaand  rate, 

is  the  ourrent  frequency  of  requisitions  (requisitions/ 
year), 

Is  the  rate  at  which  deaand  deoays,  and 
is  the  rate  at  whloh  frequency  deoays. 


Sinoe  demand  over  an  extended  period  Is  made  up  by  summing  many  individual 
demands,  the  resulting  distribution  of  demand  oan  be  expeoted  to  approaoh  a 
normal  distribution  in  functional  form. 

Equations  (1)  and  (2)  oan  then  be  used  to  find  the  probability  that  demand 
over  sane  time  horizon  (H)  will  exoeed  a  given  stock  quantity. 

B.  Denard  Probabilities 


If  the  given  atook  quantity  is  expressed  in  terms  of  the  ourrent  demand  rate, 
D0,  times  the  nmber  of  years  to  atook  on  hand,  y,  then  the  probability  that 
the  random  variable  of  total  demand,  Xj,  exceeds  the  stook  level,  yD0,  is: 

P  a  Probability  (Xj  >  ID0) 

*  N[(yD0  (H))/o  (H)]  (3) 

where  N  is  the  oamplaentary  emulative  normal  distribution  funotion. 


By  substituting  equations  (1)  and  (2)  into  equation  (3),  the  probability,  P., 
that  Xj,  the  random  variable  representing  total  deaand  over  j  years,  exoeeos 
some  lnUlal  level  yD0  beoomes 


Pj*  N 


(y-(1-e”pJ)/r) 


[(  a+1)/<2r-b)F0)](1-e-(2M,)J)J 


(*) 


where  y  is  equal  to  the  retention  limit  expressed  in  years  worth  of 
current  annual  demand. 


These  probabilities,  the  Pjg,  are  the  cumulative  probabilities  or  the 
probability  that  demand  exoeeds  supply  in  years  1  through  j.  The  proba- 


billtles  uaid  in  the  model,  probability  of  having  stock  or.  hand  at  the  and  of 
yaar  J,  and  tha  probability  of  a  stookout  during  a  given  year,  ara  computed 
from  tbasa  ouaulativa  probabilities. 

To  datarmlna  valuaa  for  aaoh  of  tha  tarna  in  aquation  (4),  some  further 
development  was  required.  The  a,  F0,  and  r  terms  in  tha  aquation  are  known 
or  oan  be  calculated. 

1.  Tha  varianoa  to  aean-aquare  ratio  was  oaloulatad  from  tha 
requisition  history  for  tha  sample  of  items  used  in  tha  modal.  The 
requisitions  for  FT84,  FT85  and  tha  Supply  Control  File  ware  used  to  determine 
F0  and  oaloulate  a. 

2.  The  rates  at  vhloh  demand  and  fraquanoy  decay,  r  and  b, 
respectively,  ara  unknown  and  must  be  approximated.  A  value  for  r  oan  be  cal¬ 
culated  using  the  estimated  remaining  life  of  the  item  and  by  expressing  the 
mean  demand  rate  for  the  item  at  the  and  of  its  life  as  a  percentage  of  the 
ourrent  demand  rate.  For  example,  if  the  demand  rate  for  an  item  at  the  end 
of  its  life,  time  L,  is  one-tenth  the  ourrent  demand  rate,  then  the  following 
relationship  holds: 

.100  >  De_rL 
or 

r  ■  -(In  .10)/L 
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Boone*  io  Ratantion  Lialts 
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ECONO II  1C  RETENTION  UNITS 
GENERATED  USING 
REGRESSION  RESULTS 
DISPOSAL  COST  >  I0.i7 


CONSTRUCTION 


REPAININ6 

LIFE! 

2 

4 

4 

8 

10 

12 

14 

14 

19 

20 

UNIT  P»ICE 

*0.01-13.43 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

13.44-15.00 

4.45 

5.21 

5.98 

4.74 

7.51 

8.28 

9.0* 

9.B1 

10.57 

11.34 

*5.00-10.00 

4.12 

4.88 

5.45 

4.41 

7.18 

7.95 

8.71 

9.48 

10.24 

11.01 

*10.01-25.00 

3.55 

4.32 

5.08 

5.B5 

4.41 

7.38 

8.15 

8.91 

9.68 

10.44 

*25.01-50.00 

2.96 

3.73 

4.50 

5.24 

4.03 

4.79 

7.54 

B.33 

9.09 

9.84 

*50.01-* 100. 

2.52 

3.29 

4.0! 

4.82 

5.59 

4.35 

7.12 

7.88 

8.65 

9.42 

*100.01-500. 

■>  <>a 

41  *0 

3.04 

3.81 

4.57 

5.34 

4.11 

4.87 

7.44 

8.41 

9.17 

*500.01-1000. 

2.09 

2.84 

3.42 

4.39 

5.15 

5.92 

4.49 

7.45 

8.22 

B.98 

OVER  *1000.00 

1.95 

2.72 

3.48 

4.25 

5.02 

ELECTRONICS 

5.78 

4.55 

7.31 

8.08 

8.85 

RERAININ8 

LIFE: 

2 

4 

'  6 

1 

10 

12 

14 

16 

18 

20 

UNIT  PRICE 

*0.01-13.43 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

*3.44**5.00 

6.13 

6.92 

7.70 

8.49 

9.28 

10.06 

10.85 

11.64 

12.43 

13.21 

*5.00-10.00 

5.08 

5.87 

6.65 

7.44 

8.23 

9.02 

9.80 

10.59 

11.38 

12.16 

*10.01-25.00 

4.03 

4.81 

5.40 

6.39 

7.18 

7.96 

8.75 

9.54 

10.32 

11.11 

*25.01-50.00 

3.27 

4.06 

4.14 

5.63 

6.42 

7.20 

7.99 

8.78 

9.57 

10.35 

*50.01-*100. 

2.74 

3.55 

4.33 

5.12 

5.91 

4.69 

7.48 

6.27 

9.06 

9.84 

*100.01-500. 

2.26 

3.05 

3.83 

4.42 

5.41 

6.20 

6.98 

7.77 

8.56 

9.35 

*500.0t-!000. 

1.85 

2.63 

3.42 

4.21 

4.99 

5.78 

6.57 

7.36 

8.14 

8.93 

OVER  *1000.00 

1.75 

2.54 

3.32 

4.11 

4.90 

5.69 

6.47 

7.26 

8.05 

8.83 
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GENERAL 


RERAINING 


LIFE: 

UNIT  PRICE 

2 

4 

6 

8 

J0.01-IJ.43 

25.00 

25.00 

25.00 

25.00 

JJ. 44-15. 00 

6.06 

6.  BO 

7.55 

8.29 

15.00-10.00 

4.81 

5.55 

6.29 

7.03 

110.01-25.00 

4.12 

4.86 

5.60 

6.34 

125.01-50.00 

3.32 

4.07 

4.81 

5.55 

150.01-1100. 

2.E7 

3.61 

4.35 

5.09 

1100. 01-500. 

2.27 

3.01 

3.75 

4.49 

1500.01-1000. 

1.68 

2.62 

3.36 

4.10 

OVER  1 1000. 00 

1.88 

2.62 

3.36 

4.10 

REMAINING 


LIFE: 

UNIT  PRICE 

2 

4 

6 

8 

10.01-43.43 

25.00 

25.00 

25.00 

25.00 

$3.44-15.00 

8.25 

8.87 

9.48 

10.10 

$5.00-10.00 

6.80 

7.42 

8.03 

8.64 

$10.01-25.00 

5.59 

6.21 

6.82 

7.44 

$25.01-50.00 

4.69 

5.31 

5.92 

6.53 

$50.01-4100. 

3.79 

4.40 

5.02 

5.63 

$100.01-500. 

2.75 

3.36 

3.98 

4.59 

$500.01-1000. 

1.93 

2.54 

3.16 

3.77 

OVER  $1000.00 

0.85 

1.47 

2.08 

2.70 

10 

12 

14 

16 

IB 

20 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

9.03 

9.77 

10.51 

11.25 

11.99 

12.73 

7.77 

8.51 

9.25 

9.99 

10.73 

11.47 

7.08 

7.82 

8.56 

9.30 

10.04 

10.78 

6.29 

7.03 

7.77 

8.51 

9.25 

9.99 

5.83 

6.57 

7.31 

8.05 

8.80 

9.54 

5.23 

5.97 

6.71 

7.45 

8.19 

8.93 

4.85 

5.59 

6.33 

7.07 

7.81 

8.55 

4.85 

5.59 

6.33 

7.07 

7.81 

8.55 

INDUSTRIAL 


10 

12 

14 

16 

18 

20 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

10.71 

11.33 

11.94 

12.55 

13.17 

13.78 

9.26 

9.87 

10.49 

11.10 

11.72 

12.33 

6.05 

8.67 

9.28 

9.89 

10.51 

11.12 

7.15 

7.76 

8.38 

8.99 

9.61 

10.22 

6.25 

6.86 

7.47 

.  8.09 

8.70 

9.32 

5.20 

5.82 

6.43 

7.05 

7.66 

8.28 

4.38 

5.00 

5.61 

6.23 

6.84 

7.46 

3.31 

3.92 

4.54 

5.15 

5.77 

6.38 
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MEDICAL 


RENAININS 


LIFE: 

UNIT  PRICE 

4 

6 

8 

10 

12 

14 

16 

ie 

20 

13.01-13. 43 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

<3.44-15.00 

4.84 

5.55 

6.27 

6.99 

7.70 

8.42 

9.14 

9.86 

10.57 

11.29 

<5.00-10.00 

3.30 

4.01 

4.73 

5.45 

6.17 

6.6S 

7.60 

8.32 

9.04 

9.75 

110.01-25.00 

3.30 

4.01 

4.73 

5.45 

6.17 

6.88 

7.60 

8.32 

9.04 

9.75 

125.01-50.00 

3.30 

4.01 

4.73 

5.45 

6.17 

6.88 

7.60 

8.32 

9.04 

9.75 

<50.01-4100. 

2.34 

3.06 

3.78 

4.49 

5.21 

5.93 

6.65 

7.36 

6.0B 

8.80 

<100.01-500. 

2.20 

2.42 

3.63 

4.35 

5.07 

5.78 

6.50 

7.22 

7.94 

8.65 

<500.01-1000. 

2.20 

2.92 

3.63 

4.35 

5.07 

5.78 

6.50 

7.22 

7.94 

8.65 

OVER  <1000.00 

0.68 

1.39 

2.11 

2.83 

3.54 

4.26 

4.9B 

5.70 

6.41 

7.13 

TEXTILE 


REMAINING 


LIFE: 

UNIT  PRICE 

2 

4 

6 

1 

10 

12 

14 

16 

18 

20 

<0.01 -<3.43 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

<3.44-<5.00 

5.42 

6.35 

7.27 

i.20 

9.13 

10.06 

10.99 

11.92 

12.85 

13.78 

<5.00-10.00 

3.61 

4.61 

5.54 

6.47 

7.40 

B.33 

9.26 

10.18 

11.11 

12.04 

<10.01-25.00 

3.29 

4.22 

5.15 

6.07 

7.00 

7.93 

6.86 

9.79 

10.72 

11.65 

<25.01-50.00 

2.34 

3.27 

4.20 

5.13 

6.06 

6.99 

7.92 

8.84 

9.77 

10.70 

<50.01-4100. 

2.34 

3.27 

4.20 

5.13 

6.06 

6.99 

7.92 

8.84 

9.77 

10.70 

<100.01-500. 

2.34 

3.27 

4.20 

5.13 

6.06 

6.99 

7.92 

8. 84 

9.77 

10.70 

<500.01-1000. 

2.34 

3.27 

4.20 

5.13 

6.06 

6.99 

7.92 

8.84 

9.77 

10.70 

OVER  <1000.00 

2.34 

3.27 

4.20 

5.13 

6.06 

6.99 

7.92 

8.84 

9.77 

10.70 

ECONOMIC  RETENTION  UNITS 
GENERATED  USING 
REGRESSION  RESULTS 
DISPOSAL  COST  *  *5.31 


CONSTRUCTION  CONKODITY 


REGAINING 


LIFE: 

UNIT  PRICE 

2 

4 

& 

8 

0.01-129.00 

25.00 

25.00 

25.00 

25.00 

*29.01-150. 

3.83 

4.55 

5.28 

4.01 

150.00-1100. 

3.02 

3.75 

4.48 

5.20 

1100.01-500. 

2.48 

3.21 

3.94 

4.44 

*500.01-1000. 

2.21 

2.94 

3.47 

4.39 

OVER  *1000.00 

2.21 

2.94 

3.47 

4.39 

10 

12 

14 

14 

18 

20 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

4.73 

7.44 

6.19 

8.91 

9.44 

10.37 

5.93 

4.44 

7.39 

8.11 

8.B4 

9.57 

5.39 

4.12 

4.84 

7.57 

8.30 

9.02 

5.12 

5.85 

4.57 

7.30 

8.03 

8.74 

5.12 

5.85 

4.57 

7.30 

8.03 

8.74 

ELECTRONICS  COHRODITY 


RERAINING 


LIFE: 

UNIT  PRICE 

n 

L 

4 

4 

B 

0.01-429.00 

25.00 

25.00' 

25.00 

25.00 

*29.01-150. 

4.30 

5.04 

5.78 

4.52 

*50.00-4100. 

3.29 

4.03 

4.77 

5.51 

*100.01-500. 

2.45 

3.19 

3.93 

4.48 

*500.01-1000. 

1.88 

2.42 

3.34 

4.10 

OVER  *1000.00 

1.88 

2.42 

3.34 

4.10 

10 

12 

14 

14 

18 

20 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

7.24 

8.00 

8.75 

9.49 

10.23 

10.97 

4.25 

4.99 

7.73 

8.48 

9.22 

9.94 

5.42 

4.14 

4.90 

7.44 

8.38 

9.12 

4.84 

5.58 

4.32 

7.04 

7.81 

6.55 

4.84 

5.58 

4.32 

7.04 

7.81 

8.55 

REMINIM 

LIFEi 


6ENERAL  C0IW0D1TY 


LIFEt 

UNIT  PRICE 

2 

4 

0 

1 

10 

12 

14 

14 

18 

20 

0.01*129.00 

23.00 

23.00 

23.00 

23.00 

23.00 

25.00 

23.00 

23.00 

25.00 

25.00 

129.01*130. 

4.39 

3.21 

3.97 

4.44 

7.33 

8.04 

8.73 

9.42 

10.11 

10.80 

<33.CC-<100. 

3.41 

4.37 

3.03 

5.74 

4.43 

7.12 

7.81 

8.50 

9.19 

9.88 

1100.01-300. 

2.73 

3.44 

4.13 

4.81 

3.50 

4.19 

4.88 

7.37 

B.24 

8.95 

1300.01-1000. 

2.20 

2.19 

3.31 

4.27 

4.94 

5.43 

4.34 

7.03 

7.72 

8.41 

OVER  <1000.00 

2.20 

A  «» 

*.07 

3.38 

4.27 

4.94 

5.43 

4.34 

7.03 

7.72 

8.41 

INDUSTRIAL  COIWODITY 


REMININS 


LIFE: 

unit  fr::e 

2 

4 

4 

8 

10 

12 

1* 

16 

18 

20 

0.01-129.00 

23.00 

25.00 

25.00 

23.00 

23.00 

25.00 

25.00 

25.00 

25.00 

25.00 

<29.01-130. 

7.13 

7.44 

8.14 

8.45 

9.14 

9.44 

10.17 

10.68 

11.18 

11.69 

<30.00-<100. 

5.43 

5.94 

4.43 

4.95 

7.44 

7.97 

8.47 

8.9B 

9.49 

9.9? 

<100.01-300. 

4.13 

4.44 

3.17 

3.47 

4.11 

4.49 

7.19 

7.70 

8.21 

8.71 

<500.31-1000. 

3.24 

3.73 

4.25 

4.74 

3.27 

5.77 

4.28 

6.79 

7.29 

7.80 

OVER  <1000.00 

2.43 

2.93- 

3.44 

3.97 

4.47 

4.98 

5.49 

5.99 

6.30 

7.01 

0-6 


MEDICAL  COMMODITY 


REGAINING 


LIFE: 

UNIT  PRICE 

2 

4 

6 

B 

10 

12 

14 

16 

18 

20 

C. 01-429,00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

129.01-150. 

3.12 

3.79 

4.47 

5.14 

5.61 

6.4B 

7.16 

7. 63 

6.50 

9.18 

450. 00-4 IOC. 

3.12 

3.79 

4.47 

5.14 

5.81 

6.4B 

7.16  ‘ 

7. 83 

8.50 

9.  IB 

1100. 01-500. 

3.12 

3.79 

4.47 

5.14 

5.81 

6.4B 

7.16 

7.83 

8.50 

9.18 

1500.01-1000. 

3.12 

3.79 

4.47 

5.14 

5.B1 

6.48 

7.16 

7.83 

8.50 

9.  IB 

OVER  11000.00 

1.25 

1.93 

2.60 

3.27 

3.94 

4.62 

5.29 

5.96 

6.64 

7.31 

TEXTILE  COrsnDDITV 


REMAINING 


LIFE: 

UNIT  PRICE 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

0.01-129.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

25.00 

129.01-450. 

3.33 

4.22 

5.11 

6.00 

6.88 

7.77 

8.66 

9.55 

10.43 

11.32 

450.00-4100. 

3.33 

4.22 

5.11 

6.00 

6.88 

7.77 

8.66 

9.55 

10,43 

11.32 

4100.01-500. 

2.23 

3.11 

4.00 

4.89 

5.78 

6.66 

7.55 

8.44 

9.32 

10.21 

4500.01-1000. 

1.33 

2.22 

3.11 

4.00 

4.88 

5.77 

6.66 

7.55 

8.43 

9.32 

OVER  41000.00 

1.33 

2.22 

3.11 

4.00 

4.88 

5.77 

6.66 

7.55 

8.43 

9.32 

APPENDIX  D  (CONT.) 

RggrgBBlQD-Iahlaa 


Eoonanic  Returns  Limits 


ECONOMIC  RETURNS  LIMITS 

generated  using 

REGRESSION  RESULTS 
DISPOSAL  COST  *  10.67 
RETURN  COST  ■  12. 05 


CONSTRUCTION  COMMODITY 


REMAINING 

LIFE: 

2 

4 

6 

8 

to 

12 

14 

16 

18 

20 

UNIT  PRICE 

0.01-15.00 

3.48 

4.23 

4.98 

5.73 

6.48 

7.23 

7.98 

8.73 

9.49 

10.23 

15. 01-110.00 

3.46 

4.21 

4.96 

5.71 

6.46 

7.21 

7.96 

8.71 

9.46 

10.21 

*10.01-125. 

3.20 

3.95 

4.70 

5.45 

6.20 

6.95 

7.70 

8.45 

9.20 

9.95 

*25.01-150. 

2.72 

3.47 

4.22 

4.97 

5.72 

6.47 

7.22 

7.97 

8.72 

9.47 

»50.00-*100. 

2.47 

3.22 

3.97 

4.72 

5.47 

6.22 

6.97 

7.72 

B.47 

9.22 

*100.01-500. 

* 

3.03 

3.78 

4.53 

5.28 

6.03 

6.78 

7.53 

8.28 

9.03 

*500.01-1000. 

2.08 

2.83 

5.58 

4.33 

5.08 

5.83 

6.58 

7.33 

8.08 

8.33 

OVER  (1000.00 

2.08 

2.83 

3.58 

4.33  5.08 

ELECTRONICS  COMMODITY 

5.83 

6.58 

7.!! 

8.08 

8.83 

REMININ6 

LIFE? 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

UNIT  PRICE 

0.01**5.00 

4.48 

5.24 

6.00 

6.76 

7,52 

8.28 

9.04 

9.80 

10.56 

11.32 

*5.01**10.00 

4.10 

4.86 

5.62 

6.38 

7.14 

7.90 

8.66 

9.42 

10.18 

10.94 

*10.01-125. 

3.62 

4.38 

5.14 

5.90 

6.66 

7.42 

8.18 

8.94 

9.71 

10.47 

*2S.01-*50. 

3.05 

3.81 

4.57 

5.33 

6.09 

6.85 

7.61 

8.37 

9.13 

9.89 

tso.oo-tico. 

2.74 

3.50 

4.26 

5.02 

5.78 

6.54 

7.30 

8.06 

8.82 

9.58 

*100.01-500. 

2.32 

3.08 

3.84 

4.60 

5.36 

6.12 

6.B8 

7.64 

8.40 

9.16 

*500.01-1000. 

1.93 

2.69 

3.45 

4.22 

4.98 

5.74 

6.50 

7.26 

8.02 

8.78 

OVER  (1000.00 

1.93  . 

2.69 

3.45 

4.22 

4.98 

5.74 

6.50 

7.26 

8.02 

8.78 

D-9 


GENERAL  CCWMDDITV 


RER4ININ6 

LIFE! 

2 

t 

6 

8 

10 

12 

14 

16 

18 

20 

UNIT  PRICE 

0.01*15.00 

4.56 

5.27 

5.97 

6.67 

7.36 

8.06 

8.75 

9.45 

10.15 

10.84 

*5.01-110.00 

4.02 

4.71 

5.41 

6.11 

6.80 

7.50 

8.19 

6.89 

9.59 

10.28 

110.01-125. 

3.6* 

4.54 

5.23 

5.93 

6.63 

7.32 

8.02 

8.71 

9.41 

10.11 

*25.01-150. 

3.20 

3.S9 

4.59 

5.29 

5.98 

6.69 

7.37 

8.07 

8.77 

9.46 

*50.00-1100. 

2.96 

3.65 

4.35 

5.04 

5.74 

6.44 

7.13 

7.83 

8.52 

9.22 

HOC. 01-500. 

2.49 

3.18 

5.6E 

4.58 

5.27 

5.97 

6.66 

7.36 

8.06 

8.75 

*500.01-1000. 

2.15 

2.  £5 

3.54 

4.24 

4.94 

5,63 

6.33 

7.02 

7.72 

B.42 

OVER  11000.00 

2.06 

2.76 

3.45 

4.15  4.85 

INDUSTRIAL  COMMDITY 

5.54 

6.24 

6.93 

7.63 

CO 

FEMININE 

LIFE: 

*> 

L 

4 

6 

8 

10 

12 

14 

16 

18 

20 

UNIT  PRICE 

0.01-15.00 

5.42 

6.08 

6.74 

7.40 

B.06 

8.72 

9.38 

10.04 

10.70 

11.37 

*5.01-110.00 

5.00 

5.66 

6.32 

6.98 

7.64 

8.31 

B.97 

9.63 

10.29 

10.95 

*IO.O!-*25. 

4.44 

5.10 

5.76 

6.42 

7.08 

7.74 

8.40 

9.07 

9.73 

10.39 

*25.01-150. 

3.88 

4.54 

5.20 

5.86 

6.52 

7.18 

7.85 

8.51 

9.17 

9.83 

*50.00-»100. 

3.14 

3.80 

4.47 

5.13 

5.79 

6.45 

7.11 

7.77 

8.43 

9.09 

*100.01-500. 

2.14 

2.81 

3;  47 

4.13 

4.79 

5.45 

6.11 

6.77 

7.43 

B.09 

*500.01-1000. 

1.36 

2.02 

2.68 

3.34 

4.01 

4.67 

5.33 

5.99 

6.65 

7.31 

OVER  *1000.00 

0.17 

0.83 

1.49 

2.15 

2.82 

3.48 

4.14 

4.80 

5.46 

6.12 

D- 10 


■EDICAl  COMMODITY 


REMAINING 


LIFE: 

UNIT  FRICE 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

0.01-15.00 

3.31 

4.03 

4.75 

5.46 

6.18 

6.90 

7.61 

8.33 

9.05 

9.76 

I5.C1-I10.00 

2.73 

3.  *5 

4.16 

4.6B 

5.60 

6.31 

7.03 

7.75 

8.46 

9.18 

*10.01-125. 

2.85 

3.57 

4.28 

5.00 

5.72 

6.43 

7.15 

7.87 

8.58 

9.30 

*25.01-150. 

2.76 

3.48 

4.20 

4.91 

5.63 

6.35 

7.06 

7.78 

8.50 

9.21 

*50.00-1100. 

2.35 

3.07 

3.78 

4.50 

5.22 

5.93 

6.65 

7.37 

B.  08 

8.80 

*100.01-500. 

2.11 

2.E3 

3.53 

4.26 

4.98 

5.70 

6.41 

7.13 

7.85 

8.56 

*500.01-1000. 

2.04 

2.76 

3.48 

4.19 

4.91 

5.63 

6.34 

7.06 

7.7B 

8.49 

OVER  1 1000.00 

0.66 

1.40 

2.12 

2.83 

T  CC 

j 

4.27 

4.98 

5.70 

6.42 

7.13 

TE1TILE  COMMODITY 


REMAINING 


LIFE: 

UNIT  PRICE 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

0.01-15.00 

3.18 

4.05 

4.92 

5.79 

6.66 

7.53 

8.40 

9.26 

10.13 

11.00 

*5.01-410.00 

3.07 

3.94 

4.81 

5.68 

6.55 

7.42 

8.29 

9.16 

10.03 

10.99 

*10.01**25. 

3.11 

3.98 

4.85 

5.72 

6.59 

7.46 

8.33 

9.20 

10.07 

10.94 

425.01**50. 

2.41 

3.28 

4.15 

5.02 

5.89 

6.76 

7.63 

8.50 

9.37 

10.23 

*50.00-4100. 

2.41 

3.28 

4.15 

5.02 

5.89 

6.76 

7.63 

8.50 

9.37 

10.23 

*100.01-500. 

2.41 

3.2B 

4.15 

5.02 

5.89 

6.76 

7.63 

8.50 

9.37 

10.23 

*500.01-1000. 

2.41 

3.28 

4.15 

5.02 

5.89 

6.76 

7.63 

B.50 

9.37 

10.23 

OVER  *1000.00 

2.41 

3.28 

4.15 

5.02 

5.89 

6.76 

7.63 

8.50 

9.37 

10.23 

D-ll 


ECONOMIC  RETURNS  LIMITS 
SENERATED  USING 
RESPESSION  RESULTS 
riS3OSAL  COST  =  15.31 
RETURN  COST  =  *10.22 


CONSTRUCTION 


REMAINING 


LIFE: 

UNIT  PRICE 

n 

l 

4 

6 

B 

10 

12 

14 

16 

13 

70 

0.01-13.00 

2.96 

3.57 

4.28 

4.99 

5.70 

6.41 

7.12 

7. £3 

6.54 

9.26 

T5.01-fl0.00 

2.86 

2.57 

4.26 

4.99 

5.70 

6.41 

7.12 

7.B3 

B.  54 

9.26 

*10.01-125. 

2.78 

3.69 

4.20 

4.91 

5.62 

6.33 

7.04 

7.75 

S.46 

9.17 

*25.01-150. 

2.60 

2.31 

4.02 

4.73 

5.44 

6.15 

6.S6 

7.57 

8.28 

8.99 

*50.00-*100. 

2.46 

3.17 

3.BB 

4.59 

5.30 

6.01 

6.72 

7.43 

8.14 

8.85 

*100.01-500. 

2.35 

3.06 

3.77 

4.4B 

5.19 

5.90 

6.61 

7.32 

8.04 

8.75 

*500.01-1000. 

2.26 

2.97 

3.68 

4.39 

5.10 

s.et 

6.52 

7.23 

7.94 

8.65 

OVER  *1000.00 

2.16 

2.87 

3.56 

4.29 

5.00 

3.71 

6.42 

7.13 

7.B4 

8.55 

ELECTRONICS 


REMAINING 


LIFE: 

UNIT  PRICE 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

0.01-15. 00 

3.64 

4.35 

5.06 

5.77 

6.48 

7.19 

7.90 

8.61 

9.33 

10.04 

*5.01-*10.00 

3.48 

4.19 

4.91 

5.62 

6.33 

7.04 

7.75 

8.46 

9.17 

9.88 

*10.01-125. 

3.19 

3.90 

4.61 

5.32 

6.03 

6.74 

7.45 

8.17 

8.88 

9.59 

*25.01-150. 

2.95 

3.66 

4.37 

5.09 

5.80 

6.51 

7.22 

7.93 

8.64 

9.35 

*50.00-1100. 

2.75 

3.46 

4.17 

4. 88 

5.59 

6.31 

7.02 

7.73 

8.44 

9.15 

*100.01-500. 

2.45 

3.17 

3.88 

4.59 

5.30 

6.01 

6.72 

7.43 

8.14 

8.85 

*500.01-1000. 

2.17 

2.88 

3.59 

4.30 

5.01 

5.72 

6.43 

7.14 

7.86 

8.57 

OVER  *1000.00 

2.17 

2.88 

3.59 

4.30 

5.01 

5.72 

6.43 

7.14 

7.86 

8.57 

0-12 


GENERAL  C0MI03ITY 


REHAINIKB 


LIFE! 

UNIT  PRICE 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

0.01-15.00 

3.81 

4.45 

5.09 

5.73 

6.38 

7.02 

7.66 

8.30 

8.95 

9.59 

15.01-110.00 

3.52 

4,14 

4.80 

5.44 

4.09 

6.73 

7.37 

e.oi 

8.66 

9.30 

110.01-125. 

3.47 

4.11 

4.75 

5.39 

6.04 

6.68 

7.32 

7.96 

8.61 

9.25 

125.01-150. 

3.14 

3.78 

4.43 

5.07 

5.71 

6.35 

7.00 

7.64 

8.26 

8.92 

150.00-1100. 

2.9? 

3.63 

4.28 

4.92 

5.56 

6.20 

6.85 

7.4? 

8.13 

8.77 

f!00. 01-500. 

2.71 

3.35 

3.99 

4.63 

5.26 

5.92 

6.56 

7.20 

7.85 

B.49 

1500.01-1000. 

2.43 

3.07 

3.72 

4.36 

5.00 

5.64 

6.29 

6.93 

7.57 

8.21 

OVER  11000.00 

:.3e 

3.02 

3.66 

4.31 

4.95 

5.59 

6.23 

6. 83 

7.52 

8.16 

INDUSTRIAL  CDM3DITY 


REKAIKINS 


LIFE: 

UNIT  PRICE 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

0.01-15.00 

4.59 

5.19 

5.79 

6.38 

6.96 

7.58 

8.18 

8.77 

9.37 

9.97 

45.01-110.00 

4.48 

5.08 

5.68 

6.27 

6.B7 

7.47 

8.07 

8.66 

9.26 

9.86 

410.01-125. 

4.18 

4.78 

5.38 

5.97 

6.57 

7.17 

7.77 

8.37 

8.96 

9.56 

425.01-450. 

3.88 

4.47 

5.07 

5.67 

6.27 

6.87 

7.46 

8.06 

8.66 

9.26 

450.00-4100. 

3.40 

3.99 

4.59 

5.19 

5.79 

6.38 

6.9B 

7.58 

8.18 

B.7B 

4100.01-500. 

2.62 

3.21 

3.81 

4.41 

5.01 

5.61 

6.20 

6.  BO 

7.40 

8.00 

4500.01-1000. 

1.86 

2.46 

3.06 

3.65 

4.25 

4.85 

5.45 

6.04 

6.64 

7.24 

OVER  41000.00 

1.09 

1.69 

2.29 

2.89 

3.48 

4.08 

4.68 

5.28 

5.88 

6.47 

0-13 


PEDICAL  COHKODITV 


FEMININE 


LIFE: 

Un IT  FF ICE 

2 

4 

6 

B 

10 

12 

14 

16 

IB 

20 

0. Cl-IS. 00 

2.72 

3.39 

4.04 

4.74 

5.41 

4.08 

6.76 

7.43 

8.10 

B.78 

J5.0I-I10.00 

2.72 

3.39 

4.04 

4.74 

5.41 

4.08 

6.76 

7.43 

8.10 

8.78 

Jl1). 01-125. 

2.72 

3.39 

4.04 

4.74 

5.41 

4.08 

6.76 

7.43 

G.10 

8.78 

J25.0I-J5C. 

2.72 

3.39 

4.04 

4.74 

5.41 

4.08 

6.76 

7.43 

8.10 

8.78 

f 50. 00-1100. 

2.72 

3.29 

4.04 

4.74 

5.41 

4.08 

6.76 

7,43 

e.io 

B.7B 

*100.01-500. 

2.25 

2.93 

3.40 

4.27 

4.95 

5.62 

6.29 

6.97 

7.64 

6.31 

1500.01-1000. 

2.25 

2.93 

3.40 

4.27 

4.95 

5.62 

4.19 

6.97 

7.64 

e.  3i 

OVER  11000.00 

1.24 

1.92 

2.59 

3.24 

3.94 

4.61 

5.29 

5.96 

6.63 

7.31 

TEITILE  COWIDDW 


FEMININE 


LIFE: 

UNIT  PRICE 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

0.01-15.00 

*•  *  4 

3.53 

4.33 

5.14 

5.94 

6.75 

7.56 

8.36 

9.17 

9.97 

J5.01-tl0.00 

2.72 

3.53 

4.33 

5.14 

5.94 

6.75 

7.56 

8.36 

9.17 

9.97 

110.01-125. 

2.72 

3.53 

4.33 

5.14 

5.94 

6.75 

7.56 

8.36 

9.17 

9.97 

125.01-150. 

2.36 

3.17 

3.97 

4.78 

5.58 

6.39 

7.20 

e.oo 

8.81 

9.61 

150.00-1100. 

2.36 

3.17 

3.97 

4.78 

5.5B 

6.39 

7.20 

8.00 

8.81 

9.61 

*100.01-500. 

2.36 

3.17 

3.97 

4.78 

5.58 

6.39 

7.20 

8.00 

8.81 

9.61 

*500.01-1000. 

1.40 

2.20 

3.01 

3.81 

4.62 

5.43 

6.23 

7.04 

7.84 

B.65 

OVER  11000.00 

1.40 

2.20 

3,01 

3.81 

4.62 

5.43 

6.23 

7.04 

7.B4 

8.65 
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APPENDIX  E 


ESTIMATED  REMAINING  LIFE 
BASED  UPON 
CURRENT  SYSTEM  LIFE 


CURRENT  1 
SYSTEM  l 
LIFE  <YRS> 1 

C 

E 

I 

COMMODITY 

Q 

M 

1  1 

IS 

13 

12 

13 

8 

2  » 

14 

12 

11 

12 

10 

3  i 

13 

11 

11 

11 

10 

4  : 

12 

11 

10 

10 

9 

5  i 

11 

10 

10 

10 

9 

6  1 

11 

9 

9 

9 

9 

7  1 

10 

8 

8 

8 

8 

e  : 

9 

7 

7 

7 

8 

9  » 

8 

6 

7 

7 

7 

10  : 

8 

6 

7 

6 

6 

it  : 

7 

6 

6 

6 

6 

12  : 

7 

6 

6 

5 

5 

13  : 

6 

6 

S 

S 

5 

14  : 

5 

S 

S 

4 

4 

IS  1 

S 

5 

4 

4 

3 

16  : 

4 

5 

4 

4 

3 

17  1 

3 

4 

3 

3 

3 

18  ( 

3 

4 

3 

3 

3 

19  1 

2 

3 

2 

3 

3 

20  I 

2 

2 

2 

2 

2 

21  I 

1 

2 

1 

1 

2 

22  1 

1 

1 

1 

1 

2 

23  1 

1 

1 

1 

1 

1 

24  1 

1 

1 

1 

1 

23  1 

1 

1 

1 

1 

1 

26  1 

- 

1 

2 

1 

1 

27  1 

- 

- 

- 

- 

- 

28  1 

1 

1 

- 

- 

- 

29  \ 

- 

1 

3 

- 

- 

30  1 

- 

- 

- 

- 

- 

31  1 

- 

- 

1 

- 

- 

32  t 

- 

- 

1 

- 

- 

33  1 

- 

- 

1 

- 

- 

T 


1 

I 

1 

1 


no  observations 
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APPENDIX  F 


RiftrtnoM 

DODX  41 00 .37 «  Retention  and  Transfer  of  Materiel  Assets,  12  November  1981. 

ELAM  4140.3,  Materiel  Management  Manual,  Caieron  Station,  VA,  January 
1979. 

DoD  Materiel  Returns  Study,  Interim  Report,  ELA-LO,  Cameron  Station, 
Alexandria,  Virginia,  April  1986. 

Cost  to  Order  Study,  ELA-LO,  Cameron  Station,  Alexandria,  Virginia,  May 
1984. 

Eoonomio  Retention/Returns  Limit  Study,  ELA-L00,  Cameron  Station, 
Alexandria,  Virginia,  August  1978. 
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